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*. NOTICES * . 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] To the inner circumference of the shell mold outer ring of spiral wound gasket which bent the shaft- 
orientations ends edge of a cylindrical object to the method of the inside of radial, and was used as the collar In 
manufacturing the shell mold needle roller bearing which has arranged two or more needle rollers After fabricating 
the shell mold outer ring of spiral wound gasket which bent only one edge section to the method of the inside of 
radial, and was used as the collar in the condition of not hardening, in the predetermined configuration in the case 
of an assembly, Bearing by bending the other-end edge of a nest and the appropriate account shell mold outer 
ring of spiral wound gasket of back to front to the method of the inside of radial, and using as a collar the needle 
roller which is not hardened [ hardening / tempering settled one or ] An assembly, The manufacture approach of 
the shell mold needle roller bearing which carries out carbonitriding processing to this bearing assembled 
succeedingly, and is characterized by giving hardening and annealing further. 

[Claim 2] It is the manufacture approach according to claim 1 by which shell mold needle roller bearing is 
equipped with the cage supported for said two or more needle rollers, enabling a free revolution, and this cage is 
incorporated, without performing heat treatment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach that the shell mold needle roller bearing which 
aimed at improvement in the life as the whole can be manufactured, by improving the reinforcement of each 
element which constitutes this bearing while attaining simplification of a production process especially about the 
manufacture approach of shell mold needle roller bearing. 
[0002] 

[Description of the Prior Art] Drawin g 1 is the outline sectional view showing the general configuration of shell 
mold needle roller bearing, in one in drawing, a shell mold outer ring of spiral wound gasket and 2 show a needle 
roller (needle), and 3 shows a cage, respectively. The shaft-orientations ends edges 1a and 1b of a cylindrical 
object are bent by the method of the inside of radial, the shell mold outer ring of spiral wound gasket 1 is used as 
a collar, inside this shell mold outer ring of spiral wound gasket 1 , the perimeter is covered and two or more 
arrangement of the needle roller 2 is carried out so that it may illustrate. Moreover, a cage 3 is formed in the 
shape of a cylinder, and is inserted inside the shell mold outer ring of spiral wound gasket 1. Two or more drilling 
of the window hole 4 which puts regular intervals on this cage 3 at a circumferencial direction, and extends in 
shaft orientations is carried out, and it is constituted so that this window hole 4 may be alike, respectively, said 
needle roller 2 may be fitted in and it may be supported free [ a revolution ]. 

[0003] In addition, although the configuration which supports a needle roller 2 with a cage 3 was shown, the shell 
mold needle roller bearing of the total roller type which supports a needle roller 2 where the ends edges 1a and 
1b of the shell mold outer ring of spiral wound gasket 1 are further bent to a way side among the directions of an 
axial center is also known for drawin g 1 , without forming a cage 3. 

[0004] Since shell mold needle roller bearing is the configuration that many needle rollers 2 receive a load by line 
contact, it can be borne at an impact or a high load. Specifically, such shell mold needle roller bearing is useful as 
bearing of various applications, such as transmission and an ABS pump. 

[0005] The conventional manufacture procedure of shell mold needle roller bearing is explained using a drawing. 
As first shown in drawin g 2 (a), only edge section 1a of one side of the shell mold outer ring of spiral wound 
gasket 1 is bent to the method of the inside of radial, and it considers as a collar, and after fabricating edge 
section 1b of the other side in the configuration released without bending, it is hardened and annealed after 
carburization processing and gives a predetermined degree of hardness. Then, it is made to soften near the edge 
section 1b of the other side by annealing processing for bending processing at an after process. 
[0006] Next, as a process of drawing 2 (b), where a needle roller 2 is fitted in each of the window hole 4 of a cage 
3, a cage 3 is inserted inside edge section 1a of one side of the shell mold outer ring of spiral wound gasket 1. 
And eventually, as shown in drawin g 2 (c), edge section 1b of the other side of the shell mold outer ring of spiral 
wound gasket 1 is bent to the method of the inside of radial, and it considers as the finished product of shell mold 
needle roller bearing as a collar. 

[0007] In such a series of processes, when standard quench-and-temper are performed beforehand and said 
needle roller 2 is incorporated, predetermined reinforcement is already given. Moreover, generally as a raw 
material of this needle roller 2, the SU J bearing steel (JIS:G4805 SU J) which is one sort of high-carbon- 
chromium bearing steel, for example is used, it applies to the interior from a front face eventually, retained 
austenite is formed with gradual decrease or the inclination which becomes almost fixed, and, as for that amount, 
it is common that it is 15 capacity % at the maximum. Consequently, the surface hardness of a needle roller 2 is 
700 to about 750 in Vickers hardness (Hv). 

[0008] On the other hand, the case hardening steel of SCM415 grade is used as a raw material of the shell mold 
outer ring of spiral wound gasket 1. Moreover, as a raw material of a cage 3, usual cold rolled sheet steel (for 
example, SPCC) is used, and reinforcement is raised by processing of soft nitriding, carbonitriding processing, etc. 



[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional approach, since heat treatment is 



performed independently beforehand and a routing counter increases so much before assembling each element of 
.the shell mold outer ring of spiral wound gasket 1 , a needle roller 2, and a cage 3 to bearing, to simplify the 
routing counter more is desired. Moreover, by the conventional approach, since the ununiformity of the degree of 
hardness in both ** of the shell mold outer ring of spiral wound gasket 1 occurs so that it may mention later, it is 
necessary to also take into consideration the directivity (namely, directivity of the shell mold outer ring of spiral 
wound gasket 1) to the equipment of shell mold needle roller bearing. Furthermore, if it manufactures in the 
above-mentioned manufacture procedure, the heat history in the shell mold outer ring of spiral wound gasket 1 
will increase, and the problem that the roundness of dispersion or these outer diameters worsens [ each outer 
diameter of the ends edges 1a and 1b of this shell mold outer ring of spiral wound gasket 1 and a center section ] 
will arise. 

[0010] Moreover, there is also a problem as shown below in the shell mold needle roller bearing obtained by the 
conventional approach. That is, since the edge section 1b side in the shell mold outer ring of spiral wound gasket 
1 is annealed at the process of said drawin g 2 (c), the degree of hardness of the shell mold outer ring of spiral 
wound gasket 1 will fall selectively, and the ununiformity of a degree of hardness will occur. Moreover, shell mold 
needle roller bearing is used in the environment where a hard foreign matter enters, in many cases, and its shell 
mold needle roller bearing obtained by the conventional approach is inadequate in reinforcement, it bites a foreign 
matter, and a longevity life may not be obtained. To raise further the life as bearing used under a severe condition 
from such a various situation was desired. 

[001 1] It is in offering how the object can aim at improvement in reinforcement rather than the conventional 
thing, and a longevity life can be realized also in the environment where a foreign matter enters, by making this 
invention paying attention to the above situations, and the roundness in a shell mold outer-ring-of-spiral-wound- 
gasket outer diameter can manufacture good shell mold needle roller bearing at a comparatively simple process. 
[0012] 

[Means for Solving the Problem] With this invention approach which was able to solve the above-mentioned 
technical problem To the inner circumference of the shell mold outer ring of spiral wound gasket which bent the 
shaft-orientations ends edge of a cylindrical object to the method of the inside of radial, and was used as the 
collar In manufacturing the shell mold needle roller bearing which has arranged two or more needle rollers After 
fabricating the shell mold outer ring of spiral wound gasket which bent only one edge section to the method of the 
inside of radial, and was used as the collar in the condition of not hardening, in a predetermined configuration in 
the case of an assembly, Bearing by bending the other-end edge of a nest and the appropriate account shell mold 
outer ring of spiral wound gasket of back to front to the method of the inside of radial, and using as a collar the 
needle roller which is not hardened [ hardening / tempering settled one or ] An assembly, It is the manufacture 
approach of the shell mold needle roller bearing which has a summary at the point of carrying out carbonitriding 
processing to this bearing assembled succeedingly, and giving hardening and annealing further. 
[0013] Moreover, this invention approach cannot be applied also when manufacturing the shell mold needle roller 
bearing equipped with the cage supported for said two or more needle rollers, enabling a free revolution, a cage is 
incorporated in this case, without performing heat treatment of soft nitriding processing etc., and after being 
incorporated, heat treatment of carbonitriding processing, hardening, annealing, etc., etc. will be performed. 
[0014] 

[Embodiment of the Invention] this invention persons inquired from various include angles so that they may attain 
the above-mentioned object. Consequently, when manufacturing shell mold needle roller bearing in the above- 
mentioned procedure, heat treatment of each element needed by the time it was incorporated until now could 
omit as much as possible, the process was simplified, and, moreover, a header and this invention were completed 
for long lasting and ****** f rom which the shell mold needle roller bearing which made roundness good is 
obtained. 

[0015] the manufacture procedure of this invention approach — said drawing 1 R> — it explains, referring to 1 
and 2. It considers as the configuration which the shell mold outer ring of spiral wound gasket 1 which bent only 
edge section 1a of one side to the method of the inside of radial first, and was used as the collar was fabricated 
in the condition of not hardening, in the predetermined configuration in the case of an assembly, and showed it in 
said drawing 2 (a). That is, in the phase shown in said drawing 2 (a), the shell mold outer ring of spiral wound 
gasket 1 is considered as as [ un-hardening ]. 

[0016] Next, it considers as the condition which this cage 3 was inserted inside one [ said ] edge section 1a of 
the shell mold outer ring of spiral wound gasket 1 where two or more finishing annealing [ hardening and ] or non- 
hardened needle rollers 2 are fitted in the window hole 4 (said drawing 1 ) of a cage 3, and showed in drawing 2 
(b). It considers as the condition which other-end edge 1b of the shell mold outer ring of spiral wound gasket 1 
was bent to the method of the inside of radial after an appropriate time, and showed bearing in an assembly and 
said drawin g 2 (c) as a collar. After [ carbonitriding processing ] hardening and annealing are succeedingly given to 
this assembly ******, and it considers as a product. 

[0017] That is, in manufacturing the shell mold needle roller bearing concerning this invention, in the phase which 
bent only one edge section 1a to the method of the inside of radial, and was used as the collar, after both a shell 



mold outer ring.of spiral wound gasket a needle roller and a cage consider not heat-treating hardening, annealing, 
.«tc. as a fundamental configuration and it assembles bearing with these elements after that, carbonitriding 
processing is carried out and hardening and annealing are given after that. 

[0018] In addition, although the above-mentioned manufacture procedure explained the shell mold needle roller 
bearing of the type incorporating a cage 3, this invention is useful also to shell mold needle roller bearing without 
a cage 3 total roller type, and the manufacture procedure in this case is the same as the above except not 
incorporating a cage 3. 

[0019] since predetermined reinforcement can be given by completing such a procedure only by moreover these 
cages if it being in the thing equipped with the cage — performing heat treatment for said shell mold outer ring of 
spiral wound gasket and needle roller once all at once at least, the heat treatment process for grant on the 
strength will be simplified. Moreover, since the assembly of bearing can be performed even if it does not perform 
partial annealing processing to a shell mold outer ring of spiral wound gasket, equalization of the degree of 
hardness of the ends edge in a shell mold outer ring of spiral wound gasket is attained. It becomes unnecessary 
furthermore, to also take into consideration the directivity to the equipment of shell mold needle roller bearing. 
[0020] By the way, as long as it carries out from a viewpoint of simplification of a production process, although it 
is better for a needle roller not to heat-treat beforehand like in the case of a nest, you may heat-treat 

beforehand in the case of a nest (namely, **** hardening). Although a production process will increase so much if 
such a configuration is adopted, there is an advantage that achievement can perform further improvement in on 
the strength by carbonitriding processing carried out after that on the other hand, however, though beforehand 
heat-treated to the needle roller, the shell mold outer ring of spiral wound gasket and the cage were boiled 
compared with the conventional approach heat-treated independently, and the production process was simplified. 
The detail of the conventional production process of shell mold needle roller bearing is shown in drawing 3 (block 
diagram), and the detail of the production process of this invention is shown in drawin g 4 (block diagram), 
respectively. 

[0021] By manufacturing shell mold needle roller bearing in the above-mentioned procedure, a concrete property 
as shown in this bearing below can be given. Next, these properties are further explained to a detail. 
[0022] First, the nitrogen enriched horizon by carbonitriding processing is formed in the surface section, and the 
amount of retained austenites of this nitrogen enriched horizon can form many needle rollers more than with 20 
capacity %. It is possible to make shell mold needle roller bearing long lasting under a foreign matter mixing 
lubrication condition by this. This is because such stress concentration will be eased by the plastic deformation 
of the retained austenite which exists so much and it can do long lasting by it, although it becomes a source of 
stress concentration around an indentation if it is the conventional needle roller bearing if the foreign matter of a 
high degree of hardness is bit to a raceway. 

[0023] Moreover, since the nitrogen enriched horizon is formed in the surface section of a needle roller, compared 
with elegance, it is high conventionally, an indentation cannot generate the foreign matter of a high degree of 
hardness easily due to a bite lump, and a surface degree of hardness contributes to the reinforcement of shell 
mold needle roller bearing with the effectiveness of said retained austenite. Although it is necessary to carry out 
the amount of retained austenites of the surface section at least to more than 20 capacity % in order to acquire 
such effectiveness, the shell mold needle roller bearing of this invention satisfies such requirements. In addition, a 
nitrogen enriched horizon can specifically make thickness a thing 0.1mm or more. Moreover, surface hardness of a 
needle roller can be set to 750 or more Hv(s). 

[0024] In the shell mold needle roller bearing of this invention, the internal hardness of a needle roller can also be 
raised to the same extent as surface hardness, and can raise the reinforcement of the whole needle roller. 
Therefore, even if it is the case where it is used on condition that a severe service condition, for example, a high 
load, the high load can fully be supported, and a predetermined life can be satisfied. 

[0025] The part to which the degree of hardness fell locally like the conventional bearing with said shell mold 
outer ring of spiral wound gasket on the other hand does not exist, it becomes that by which the nitrogen 
enriched horizon by carbonitriding processing was formed in the surface section, and the amount of retained 
austenites of this nitrogen enriched horizon can be made into the thing more than 25 capacity %, and for the same 
reason as the case where it is a needle roller, the reinforcement as a shell mold outer ring of spiral wound gasket 
can be raised, and suppose that it is long lasting. Moreover, thickness can specifically set the nitrogen enriched 
horizon of a shell mold outer ring of spiral wound gasket to 0.05mm or more. 

[0026] By the way, according to the shell mold needle roller bearing obtained by this invention approach, such a 
demand can also be satisfied, although it is more than 25 capacity % at least in order for the generated retained 
austenite to demonstrate the effectiveness, since a shell mold outer ring of spiral wound gasket has the thin 
thickness of an ingredient and the effect of [ at the time of biting a foreign matter ] is large. 

[0027] Moreover, since the nitrogen enriched horizon should be formed in that surface section, consequently this 
surface hardness can be made high with 750 or more Hv(s) also with this cage compared with the conventional 
soft nitriding article, in the case of the bearing which formed said cage, abrasion resistance is raised, and things 
are made to it. 



'[9028] Since the reinforcement in each component which constitutes bearing, such as a shell mold outer ring of 
.spiral wound gasfke't a needle roller, and a cage, can be raised as mentioned above according to this invention 
approach, improvement in the reinforcement in the whole bearing can be aimed at, and reinforcement as obtained 
shell mold needle roller bearing can be realized. In addition, what is necessary is in enforcing this invention 
approach, not to be limited especially about the raw material of each component, to choose from the raw material 
used until now described above suitably, and just to use. 

[0029] Although an example explains this invention to a detail further below, the following example is not the thing 
of the property which limits this invention, and each thing marked and done to before and the after-mentioned 
meaning for a design change is included in the technical range of this invention. 
[0030] 

[Example] With the monograph affair shown below, shell mold needle roller bearing was created by this invention 
approach and the conventional approach. 

(A) The creation conditions of this invention approach bearing configuration each element are shown below, 
a <needle roller> — wire rod (SUJ2 steel) cutting -> drop-out end-face shaping -> tumbler -> hardening and 
tempering (*1) -> appearance grinding -> appearance super -> — dimension sorting *1 :840-degree-Cx 30 
minutes — oil-quenching — subsequently — 180 degree-Cx 90 minutes — a tempered <cage> band steel (SPC) 
-> cross-section configuration shaping -> pocket — omission -> cutting -> bending and welding <shell mold 
outer-ring-of-spiral-wound-gasket> band steel (SCM415) -> deep-drawing shaping (piece only an edge bending) 
The needle roller and the cage were built into the shell mold outer ring of spiral wound gasket created on the 
above-mentioned conditions, the remaining edges of a shell mold outer ring of spiral wound gasket were bent, and 
bearing was assembled. In this way, carbonitriding processing of the assembled bearing was carried out on 
condition that the following, and the shell mold needle roller bearing of this invention after hardening / annealing 
was obtained. 

[0031] (Carbonitriding processing conditions) Immediately after holding for 840-850 degree-Cx 35 minutes and 
carbonitriding in a carbonitriding ambient atmosphere (it is 1 - 3% of ammoniation at a volume ratio to RX gas), it 
quenched in the oil. 

[0032] (B) After building a needle roller and a cage into the shell mold outer ring of spiral wound gasket created 
on condition that the conventional approach following, it bent to the method of the inside of edge radial, and while 
the shell mold outer ring of spiral wound gasket was annealed considered as the finished product, 
a <needle roller> — wire rod (SUJ2 steel) cutting -> drop-out end-face shaping -> tumbler -> hardening and 
tempering (*2) -> appearance grinding -> appearance super -> — dimension sorting *2:840-degree-Cx 30 
minutes — oil-quenching — subsequently — 180 degree-Cx 90 minutes — cross-section configuration shaping - 
> pocket omission -> cutting -> bending and tempered <cage> band steel (SPC) -> welding <shell mold outer ring 
of spiral wound gasket> band steel (SCM415) -> — a drawing shaping -> carburization hardening / tempering -> 
high frequency annealing -> tumbler [0033] Each heat treatment conditions in the conventional approach are 
shown below. 

(1) A cage : It is soft nitriding processing (2) at 570-580 degree-Cx 35 minutes. Needle roller : It austenitizes in 
840 degree-Cx 30 minutes. It hardens in an oil, ranks second to it, and is annealing (3) at 180 degree-Cx 90 
minutes. Shell-mold outer ring of spiral wound gasket: At 840-890 degrees C t it holds for 60 minutes and 
carburize (inside of RX gas ambient atmosphere), harden in an oil, rank second to it, and anneal in 165 degree-Cx 
60 minutes (annealing of one edge section was based on high-frequency heating). 

[0034] The description of the product (this invention article) obtained by this invention approach and the product 
(conventional article) obtained by the conventional approach is shown in the following table 1 with roundness and 
a life L10. In addition, the valuation basis with roundness or a life L10 is as follows. Moreover, the bearing with 
which the trial was presented is opening and shell mold needle roller bearing, and the thing of size (bore:15mm, 
outer-diameter:23mm, and width-of-face:1 6mm) was used for it (elegance is the same dimension this invention 
article and conventionally). 

[0035] (Roundness) the collar in which bent the outer diameter of a shell mold outer ring of spiral wound gasket 
at the end, and it was made to form with shaping — the roundness of a side peripheral face (the location of 
12.7mm is measured on the basis of the end face of the collar which carried out press forming first) was 
measured using TARIRONDO, and it asked for the ratio when setting elegance to 1 conventionally. 
[0036] (Life L10) The fatigue life trial was performed on condition that the following, and the comparison with 
elegance was performed conventionally. 

rotational-speed: — 5000rpm radial road: — 572 — kgf [0037] 
[A table 1] 
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[0038] this invention article can aim at improvement in reinforcement compared with elegance conventionally, and 
it turns out that the longevity life is attained so that clearly from this result. Moreover, also in the routing 
counter, the process which heat-treats each of each element is skipped, and simplification of a production 
process is attained. 
[0039] 

[Effect of the Invention] this invention approach was constituted as mentioned above, improvement in 
reinforcement was able to be aimed at rather than the conventional thing, and the longevity life could be realized 
also in the environment where a foreign matter enters, and the roundness in a shell mold outer-ring-of-spiral- 
wound-gasket outer diameter was able to manufacture good shell mold needle roller bearing at the comparatively 
simple processing process. 



[Translation done.] 



